Background. Patient experience is an established indicator of quality of care. Validated tools that measure both experiences and priorities are lacking for chronic dialysis care, hampering identification of negative experiences that patients actually rate important. Methods. We developed two Consumer Quality (CQ) index questionnaires, one for in-centre haemodialysis (CHD) and the other for peritoneal dialysis and home haemodialysis (PHHD) care. The instruments were validated using exploratory factor analyses, reliability analysis of identified scales and assessing the association between reliable scales and global ratings. We investigated opportunities for improvement by combining suboptimal experience with patient priority. Results. Sixteen dialysis centres participated in our study. The pilot CQ index for CHD care consisted of 71 questions. Based on data of 592 respondents, we identified 42 core experience items in 10 scales with Cronbach's α ranging from 0.38 to 0.88; five were reliable (α ≥ 0.70). The instrument identified information on centres' fire procedures as the aspect of care exhibiting the biggest opportunity for improvement. The pilot CQ index PHHD comprised 56 questions. The response of 248 patients yielded 31 core experience items in nine scales with Cronbach's α ranging between 0.53 and 0.85; six were reliable. Information on kidney transplantation during predialysis showed most room for improvement. However, for both types of care, opportunities for improvement were mostly limited. Conclusions. The CQ index reliably and validly captures dialysis patient experience. Overall, most care aspects showed limited room for improvement, mainly because patients participating in our study rated their experience to be optimal. To evaluate items with high priority, but with which relatively few patients have experience, more qualitative instruments should be considered.
Introduction
It is widely acknowledged that care should be responsive to the preferences, needs and values of patients. Patient experience with care is, therefore, an important indicator of its quality [1, 2] . This is especially true for care of dialysis patients, who often spend years of treatment with extensive interaction with their care providers. Moreover, previous research suggested that chronic dialysis patient satisfaction with care and care providers affected their quality of life assessment [3] and was positively associated with improved compliance with dialysis prescription [4] .
Accurate assessment of patient experience with care requires measurement instruments that provide reliable and valid results. Although some validated instruments exist for chronic dialysis [5, 6] , they tend to focus on patient satisfaction, a concept that conflates patient expectations before care with their judgement of their actual experiences after visiting the dialysis centre. Satisfaction is, therefore, considered to be too subjective compared to patient experience, the latter focusing only on reports of actual events during patients' encounter with their caregivers [7, 8] . The Consumer Assessment of Healthcare Providers and Systems (CAHPS) instrument for in-centre haemodialysis (CHD) [9] -used in the USA-aims to measure patient experience but does not assess the importance patients attach to certain aspects of their care (i.e. priority). So, until now, there has been a lack of measurement tools combining actual experiences with the importance of aspects of care from the patients' perspective. Such tools would enable dialysis care providers to target areas with the biggest room for improvement first, i.e. those aspects of care with which their patients have relatively bad experiences with and that they rate as having high priority [10] .
The Consumer Quality (CQ) index is a standardized patient survey method-developed by the Dutch Center for Consumer Experience in Health Care (CKZ)-combining the inventory of patient experiences with an assessment of their priority [10, 11] . Yet, a CQ index has so far been unavailable for dialysis care.
Therefore, this study aimed to develop a CQ index to measure patient experience with several aspects of chronic dialysis care and test its validity and reliability. To illustrate the output of the CQ index, we explored which aspects of care the instrument indicated as showing the biggest room for improvement.
Materials and methods
The standardized CQ index method comprises a set of default experience items and answering categories, procedures to identify additional disease-specific items and guidelines concerning sampling, data collection and data analysis. Also, the method prescribes that, for each item included in a pilot CQ index, respondents should be asked in a separate questionnaire to indicate their priority.
Development of the pilot CQ index instruments for chronic dialysis care
Since 2002, two previously developed patient surveys had been employed as part of a certification scheme for Dutch dialysis centres [12] : one for CHD care and one for peritoneal dialysis and home haemodialysis (PHHD) care. They were used as a starting point for the development of the CQ index as they covered a substantial part of dialysis care. To update the list of topics derived from these existing surveys, we organized three 90-min focus groups with a total of 11 CHD patients, 5 PHHD patients and 8 staff members of dialysis units. The resulting questionnaires were then subjected to multiple feedback rounds involving stakeholders including representatives of the society of kidney patients, nephrologists, nurses, social workers, dieticians and insurers. Based on their feedback, we created a pilot version of two CQ index instruments: one for CHD care and another for PHHD care [13] .
The pilot CQ index for CHD care consisted of 71 experience items in 12 domains of dialysis care; 50 items and 11 domains overlapped with the 56-item PHHD questionnaire. The 21 items unique to CHD care mostly concerned the experience domains 'organization of care delivery' and 'environment during dialysis sessions'; the six unique PHHD items concerned e.g. care in case of peritonitis.
Most experience items regarded how often quality criteria were met on a four-point scale (never, sometimes, usually, always), e.g. 'Does your nephrologist listen to you attentively?'. For others, we used a dichotomous response scale (yes/no), e.g. 'Has the dialysis centre informed you on their complaints procedure?'. Both pilot questionnaires included global ratings of the nephrologist and centre quantified using a 10-point response scale, with 1 and 10 representing the worst and best possible care, respectively, as well as eight items regarding patient characteristics (e.g. age and self-rated health). All items regarding priority (71 and 56 for CHD and PHHD, respectively) had a four-point Likert response scale (not important, of some importance, important, extremely important).
Study population
Sixteen randomly assigned dialysis centres in the Netherlands disseminated a paper version of the pilot CQ index-including the priority questionnaire-among a total of 1248 CHD and 511 PHHD patients from June to October 2008. After completing the questionnaire anonymously, patients could send it by mail using a stamped addressed envelope or bring in the envelope when visiting their centre. To maximize response rate, we used the Dillman method [14] which allowed for up to three reminders where necessary.
Two respondents stated that they did not complete the CQ index for CHD care themselves; 125 CHD and 46 PHHD patients completed less than five experience items. They were excluded from all further analyses.
Analytical approach
All analyses were performed for CHD and PHHD care separately.
Assessing reliability and validity. Per experience domain, we included respondents for further analyses if they completed at least half of the items in that domain. We defined core experience items as having (i) sufficient response, i.e. a minimum of 85% of patients reporting their experience, and (ii) sufficient variation, i.e. a maximum of 90% of the respondents reporting the same experience [11] . For each domain, we conducted an exploratory factor analysis with direct Oblimin rotation based on the core experience items. We expected each domain to yield one scale or factor with an eigenvalue of at least 1.0. Items were assigned to a scale if they had a loading exceeding 0.30 [15] .
We estimated the internal consistency reliability of the scales using Cronbach's α [16] , where a value of ≥0.70 was considered satisfactory. Items were removed from scales if their deletion increased α to reach the threshold of 0.70 or by at least 10%. We also calculated the item-total correlations (ITC), correcting for overlap, to check the homogeneity of the scales. Items with an ITC below 0.20 were discarded [17] .
Based on the modern approach to validation as a continuous exercise comprising a series of theory-driven hypothesis testing [17] , we used Pearson product moment correlation coefficient and the percentage explained variance to evaluate the associations between the scales and two global ratings (of nephrologist and centre). We hypothesized, among others, that a better experience with the nephrologist should have the highest correlation with the global rating of the nephrologist.
Patient priority. We used data from the separate priority questionnaire to gain insight in the relative importance of all items in the pilot CQ index. Each item's priority was calculated as the percentage of respondents that rated that item as 'extremely important'.
Identification of opportunities for improvement. We determined the opportunity for improvement for all core experience items by multiplying the proportion of respondents who rated an item as being 'extremely important' in the priority questionnaire (Priority) with the proportion of respondents who reported a suboptimal experience (E) for that aspect of care (i.e., by answering 'never'/'sometimes' or 'no'). The resulting product score was called the quality improvement score (QI) [18] : QI = Priority × E, which we then multiplied by 100 for computational ease. The final QI score could range between 0 and 100 such that the higher the score, the bigger the opportunity for improvement.
All analyses were performed using SPSS for Windows version 16.0.2.
Results

Study population
We analysed the questionnaires of 592 CHD and 248 PHHD respondents, yielding a net response rate of 47% and 49%, respectively. PHHD patients were younger (P < 0.001), more often female (P < 0.05), more likely to have attained at least secondary education (P < 0.01) and more likely to speak Dutch at home (P < 0.01) ( Table 1) . Figure 1 summarizes the process of selecting core experience items from all items in the pilot CQ index questionnaire. Table 2 displays all core experience items per domain, the proportion of respondents reporting a suboptimal experience with these items and the results of the factor and reliability analyses. Below, the results are described per modality.
Validity and reliability of the CQ index dialysis
In-centre haemodialysis. The number of respondents who reported their experience with at least half of the items within a domain ranged from 416 to 578. Using this number as a numerator, we found that 24 items had a response below 85%; three additional items were discarded because >90% of respondents reported the sameoptimal-experience (e.g. centre's accessibility by phone during opening hours). Furthermore, we excluded two items due to deviant answering categories (e.g. conversing with a nephrologist during dialysis less than once a year, yearly, twice a year or more often than twice a year). Finally, we included 42 core experience items in 10 domains for testing validity and reliability; on 12 of these items, >25% of patients reported a suboptimal experience.
For each experience domain, we identified one scale. All items had a factor loading exceeding 0.30. Of the 10 scales resulting from the factor analysis, 4 had a Cronbach's α exceeding 0.70 (nephrologist, social worker, dietician and information on patient federation). Removing one item of the 'medical tests' scale increased α to exceed 0.70 (from 0.65 to 0.72). All items in reliable scales had an ITC above 0.20. The α of the nurses scale improved from 0.59 to 0.69 by excluding one item. Omitting the item on taxi waiting time-with an ITC of 0.09-increased the α value of the organization scale substantially (from 0.40 to 0.44), but reliability remained poor. The α values of the other three scales ranged from 0.38 to 0.61. 'Nephrologist's care and communication' exhibited a significant correlation with the nephrologist's global rating (r = 0.69, P < 0.01), explaining 48% of its variance. All other correlations between reliable scales and global ratings did not exceed 0.4.
Peritoneal dialysis and home haemodialysis. The number of respondents who answered at least half of the questions within a domain varied from 168 to 235. Sixteen items had a response below 85%, and for nine items, >90% of the patients reported an optimal experience (e.g. information during pre-dialysis on hygiene when dialysing). Finally, this resulted in eight domains with 31 core experience items; on four of them, >25% of patients reported a suboptimal experience.
Seven experience domains yielded one scale; 'communication and cooperation between caregivers' consisted of two scales. All items had sufficient factor loadings. Five of nine identified scales were reliable (nephrologist, social worker, dietician, communication between caregivers and information on patient federation); the Cronbach's α of the nurses' scale could be increased from 0.65 to 0.70 by removing one item. The other three scales had low to moderate reliability with α values of 0.53, 0.65 and 0.68, which did not substantially improve after item removal. All items had an ITC exceeding 0.20. 'Nephrologist's care and communication' was significantly associated with both the nephrologist's and the centre's global rating (r = 0.66 and 0.50; 44% and 25% explained variance, respectively; P < 0.01). Furthermore, 'nurses' care' correlated with the global rating of the dialysis centre (r = 0.52; 27% explained variance; P < 0.01). All other correlation coefficients between reliable scales and global ratings were below 0.4.
Patient priority
From all 71 items in the pilot CQ index CHD, the 3 items with the highest percentage of respondents rating it as 'extremely important' were being taken seriously by nephrologist (51.7%), having to wait for a taxi <15 min (47.3%) and dialysis staff handling patient data confidentially (46.5%). For PHHD care, these three items were immediate help in case of peritonitis (84.1%), centre's accessibility by phone in case of emergency (62%) and the nephrologist explaining things clearly (56.2%) ( Table 3) . Difference between CHD and PHHD respondents at the level of P < 0.05. Difference between CHD and PHHD respondents at the level of P < 0.01. In all cases it concerned the same optimal experience, b of which five were rated as 'extremely important' by >40% of respondents and c of which eight were rated as 'extremely important' by >40% of respondents. 
Opportunities for improving chronic dialysis care
We calculated the QI score for all core experience items. Table 4 contains the results of the 10 core items with the highest proportion of respondents rating that item as 'extremely important'. The opportunities for improvement per modality are described below.
In-centre haemodialysis. The mean QI score for aspects of CHD care was 5.68 (SD ± 6.9; median = 4.12). Table 4 shows that the most important item (being taken seriously by nephrologist) exhibited limited room for improvement (3.77), but the second and third most important items (waiting for a taxi <15 min and information on centre's fire procedure) had the highest QI score of all core experience items (29.85 and 38.25, respectively); they also had the largest proportion of patients reporting a suboptimal experience (0.63 and 0.83, respectively). Two aspects of nephrologist's care and communication ( providing information to enable shared decision making and explaining things clearly) also showed reasonable opportunity for improvement, with scores of 12.02 and 8.79. Items that were not in the priority top 10 but had a relatively high QI score were comfortable climate (temperature, humidity) at dialysis department (9.49), nephrologist asking for medication use (9.42) and nephrologist giving opportunity for shared decision making (7.47). All other items had a QI score below 7.0.
Peritoneal dialysis and home haemodialysis. Items in the PHHD questionnaire had a mean QI score of 3.36 (SD ± 3.70; median = 2.32). Of the core experience items with the highest priority, information during pre-dialysis on potential dialysis-related medical problems and nephrologist providing information to enable shared decision making had the highest QI score (8.08 and 7.79 respectively) ( Table 4 ). The rest of the items in the priority top 10 showed limited room for improvement. Information during pre-dialysis on types of kidney transplantation (17.09) and information on centre's client The only core experience item in the Organization domain for PHHD care; not possible to construct a scale. complaints procedure (12.07) were the two aspects of PHHD care exhibiting the biggest room for improvement, but both were outside the top 10 of most important items; their high QI scores were mainly due to the relatively large proportion of patients reporting a suboptimal experience (0.44 and 0.57, respectively). The remaining items had a score below 7.0.
Discussion
This study resulted in two validated CQ index questionnaires to measure dialysis patient experience and priority with care: one for CHD and one for PHHD. Overall, most items showed limited room for improvement, mainly because patients rated the experience with their dialysis care to be optimal.
Strengths and weaknesses
Extensive patient involvement in developing the CQ index is a strength of our study, increasing the likelihood that the instrument will reflect patients' view on care. However, of all items originally included in the pilot questionnaire, almost half had to be excluded as a core experience item; one-third of the excluded PHHD items and one-sixth of those for CHD were rated as extremely important by at least 40% of the respondents. The main reason for exclusion was that an insufficient number of respondents had experienced those aspects of care. We consider this precondition for including items as part of core experience to be an inherent limitation of this type of measurement tools. This is also true for excluding items based on lack of variation in experience. In our study, this concerned only items for which respondents reported an optimal experience. Typically, it is important to remember that these observations are not necessarily generalizable to other health care systems: aspects of care that were considered optimal by Dutch dialysis patients might still show room for improvement elsewhere. Moreover, this criterion could have resulted in excluding aspects of care with which most patients had a very negative experience. This implies that areas of care with significant room for improvement would have been missed. We, therefore, suggest that for high priority aspects that lack experience data or items with which almost all patients have suboptimal experience should be evaluated using more qualitative methods such as quality audits [12] or in-depth interviews with patients who do have experience with them. This will create a more comprehensive picture of the patient perspective. A weakness of our study design was that, due to the relatively small number of dialysis patients in the Netherlands, we could not retest the final version of the CQ index. However, since the instrument is now applied within the certification scheme for Dutch dialysis centres [12] , new data will be available in the future, which could be used to address this shortcoming.
Relation to other studies
Previous studies reported on the patient perspective on endstage renal disease care. Some aimed at gaining insight into patient priority [19, 20] , while others presented instruments to measure patient experience. These instruments covered a broad scope similar to the CQ index [5, 9, 21] or focused on specific areas of dialysis care, such as education [22] or organizational aspects of peritoneal dialysis [6] . Not all of them were validated [21, 22] ; one used patient data from a single centre [5] , and only the CAHPS for CHD [9] aimed to measure actual experience instead of satisfaction. As the standardized survey method we used is partly based on CAHPS, the resemblance with the CQ index is not surprising. Still, a salient difference is that the CQ index dialysis has separate experience domains for nurses', social worker's and dietician's care, while CAPHS has one for dialysis centre staff (excluding the nephrologist). Experience measured by this amalgamated scale will probably be dominated by the care delivered by nurses as they interact with patients more frequently than other staff members. This assumption was confirmed by our finding that nurses' care explained the highest percentage of the centre's global rating variance, something also found by a study on patient experience with hospital care [23] . Therefore, we suggest evaluating nurses' care separately; if dieticians and social workers are part of regular dialysis staff, their care should form distinct domains. Apart from the emphasis on specific areas of care that might result from the way health care is organized, we reckon that most core items that were included in the CQ index are not unique to the Dutch situation and are therefore generalizable to dialysis care in other countries. Finally, another prominent difference between the CQ index and other instruments is that none of the others used patient priority to weigh the aspects of care under evaluation. So to our knowledge, we are the first to present a tool that enables focusing on improving the negative experience that patients actually rate as important.
Opportunities for improvement of dialysis care from the patient perspective. Overall, the CQ index indicated only a few aspects of care as showing considerable opportunity for improvement: with a maximum QI score of 100 expressing the greatest room for improvement, only five of the core CHD and PHHD items had a score exceeding 10. For CHD care, these were taxi services between home and centre, information on centre's fire procedure and nephrologist providing information to enable shared decision making. For PHHD, it regarded information during predialysis on types of kidney transplantation and information on centre's client complaints procedure. The item with the highest QI score regarded informing CHD patients on what to do in case of fire, which is also an item in the CAPHS questionnaire [9] . Based on our results, Dutch dialysis centres could consider checking if their patients indeed received and understood this information, and if periodical reminders on the centre's fire procedure are warranted. The large proportion of PHHD patients not receiving information on types of kidney transplantation during pre-dialysis might have resulted from the fact that not all patients were considered eligible for transplantation.
Future research
The CQ index for chronic dialysis ultimately aims to facilitate quality improvement. For example, by enabling dialysis centres to monitor the experiences of their patients over time or by comparing patient experiences between centres. However, to ensure meaningful inter-facility comparisons, the ability of the CQ index for chronic dialysis to measure differences between centres should be investigated first.
Also, knowledge on the influence of case-mix factors on patient experience is required. For example, Rubin et al. [24] evaluated the relationship between modality and satisfaction and concluded that patients on peritoneal dialysis rated their care higher than those receiving haemodialysis, as was also seen in our study. Also, CQ index data from almost 12 000 health plan consumers showed that age and education were important case-mix adjusters for experience with health plans [25] . At the same time, another study found no association between patient characteristics and experience with rheumatoid arthritis care [26] . Some even warned that adjusting for case-mix might lead to erasing meaningful differences in health care quality [27] . Therefore, future research should explore to what extent case-mix factors influence dialysis patient experience in order to support centres with correctly interpreting their CQ index results and comparing them with those of their peers.
